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‘metalbie ores or compownds containing sifica |
or to aviueh silica is added by a proces:

greater quantity of lme is required:

fid to which is added lime, silica, and car- -

ing heated in an electric furnace , thereby re-
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To all wihone it may comerrn: | S

Bedt known that I, Tnosas 1., WiLisox,

]

Province of Ontarlo, (anada; have invent- |

il certain new and usefl In‘lpr(wemer:lts n
Producing Metallic Silicids, of which the foj-
lowing 1s a specification. '

This invention relates to the treatmen

L I
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of |

J

smelting to produee o metallic silicid.

LIhe mvention relates particulariy to the
treatment of silicates or sulfids of nickel
iron, or copper to produce silicids of these
metals, either singly or alloved.,
bhe process is characterized generieally by
the treatment of 2 metaliic ore or compound
by the addition of lime, (or its equivalent,)
silica, (if not already contained in sufficient
quantityin the ore,) and carbon, and subject- |
g the mixture te a sufficiently intense hest |
for a suflicient time to bring nbout the neces-
sary reduction and reactions. Practically,
the heai of the electric furnace is essential, |
and where L speak of “olectrosmelting” it.
18 to be understood that I refer to smelting
ab a temperature materially above ordinary
furnace temperatures and such as can be at-
tained practically only in electric furnaces.
If the ore contains sulfur, a proportio nately
] The |
resulting product is a silicid of the metal oy

_—

wetals of the ore or compound. Thus with |
a nickel ore the product iz a nickel sifleid,

and with a nickel-iron ore it is 2 ferro-nickel

silicid.  The remaining products of the reac-
tions are either volatilized ov dischareed as_
slag, . |

*&s one illustration of the practice of my
invention I will take the case of nickel sul-

hon in suitable proportions, the mixture be-

ducing the lime and silica, the caleium com-
bining with the sulfur of the nicke! sulfid
and torming caletum sulfid, which floats as a
slag, and the silicon uniting mwainly with the
As another
ilustration I may mention the application of
1y process to the recovery of iron from the
worthless-form of iron silicate containing sul-
fur, which is now a waste product in the re-
duction of nickel-sulfid ores. This material
conteins already a large percentage of silica,-
80 that it is unnecessary to add silice, I add |

F o

limestone, silica, and carbon.
ture were sinelted in a blast-furnace, there -
would result a caleium silicate of iron and a -

should be obtainable thus: 1
imestone should be added, calculated to Cas,

Ca0(S8i0,),.

added to Lberate from the calcium sitlicate

‘product.

a suttable proportion of lime and carbon and

stnelt in the clectric furnace, producing’ cal-
crum sufid, which floats off, and 1ron silicid.
If the iron silicate contains nickel, this will

appear 1n corresponding proportion in the

resutting silieid.

Go

My mvention is valuable in its application

to mekel and iron sulfid ores, which ores con-
tain usually & small proportion of copper.
With such ores T add asuitable proportion of

nickel-copper matte; but by the more ac-

- trve reduclion obtainable by electric smelt-
|- ' x

e

!

caiciumn and silicon are freed, the eal-
crar uniting with the sulfur of the ore and
forming caleiom sulfid, which floats off, and
the silicon uniting with the nickel and iron
forming a ferro-nickel silicid. Some of the
silicon also combines with the sulfur to form

csilicon sulfid, whieh is vol atile.

Lheoretically, -the required proportions
#nough lime or

to combine with the tetal sulfur in the ore.

tmough silica should be added to form with

the caleium squivalent thus determined
ot nyoul _

rhen enougl carbon should be

the caleium and silicon, the former uniting
with the sulfur and the latter with the iron
ana mekel.  In practice, however, it is found
with sulfid ores thot a considerably smaller
proporficn of lune, silica, atd carbon than
theoretically inwdicated 1uay be suceesstully
used.  I'or example, in an electric furnace
using ahout thirtyv-five volts and four thou-
sand amperes the process has bsen success-
tully practiced with only half the theoretical
proportions of lime, silica, and carbon. This
18 probabiy explainable by the action of the
mtense heat of the furnace in associating

1k

‘sulfur, which is volitilized and driven off

-

and cowd doublless be recovered as u by-
Probably this effect would be even

grester with a larger electric furnace gener-

ating grester heat. _
f'or the'guidance of those skilled in the art

1 enll give in deteilithe. results obtained in
operating with a ferro-nickel-sulfid ore of the
following iproportions, namely: iron, forty-
four to farty-eight per cent.; nickel, four to
seven per cent.; topper, one to two per cent.:
suliur, swenty-six to twenty-eight per cent.:

}

I this mix-
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insoluble, (diorite,) fourteen to twenty-two
per cent. To three hundred pounds of this
ore suitably crushed add one hundred and
twenty pounds of crushed limestone, ninety-
eight pounds of sand, and one hundred and
seven pounds of granulated coke.  Mix these
well together and feed oradually into a Will-
son electric arc furnace in the same manner
as in the manufacture of calcium . carbid.
Energizing the furnace with thirty - five to

- thirty -seven volts and four thousand am-

5

b,
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~ per cent.; total, 100,000, i
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“cent.; nickel, 9.4 per cent.;

preferably s‘mrﬂy before tapping off the

partly replace the hime or limestone.

duced to. the minimun.

peres, the reduction of this quantity of ma-

terial will require from two to three hours,
if started'cold. The resulting ferro- nickel
sificid has analyzed as follows: iron, 75.6 per -
silicon, 12 46 per
sulfur .635 per cent. ; copper, 76

per cent. ;
unascertained 1mpur1tu,s 1.145

per een’r

In umnmg contmuously since the calcium
sullid remains in the furnace when the silicid |

is tapped off, the quantity of lime or hime- |

stone used may be greatly diminished after :
the first few hours, the proportion of sand
being mrrespendmrrly increased, thereby |
cheapening the process. - .

Wor the more complete elimination of the
sulfur the heat of the electric furnace may
be increased, or the proportion of silica may
be mcre%ed or fluor-spar may be added,

product, introducing it preferably with- a
blast of air through twyers. -

Except for its greater cost, fluor-spar (cal-
cium fluorid) might be used to w]i)mlly T -

My process is advantageously applicable in |
connection with ores in the nature of silicates :
of 1ron, fllchel and marrllesmm such as those
known as “new Caledonian” ores. To re-
duce such an ore, I add lime (or 1ts equiva-
lent) and carhon in. suitable proporoions.
Ur dmarlly such ores contain suflicient silicon, |
in the form of silicate, so that the addition of |
silica is unnecessary. The proportion of lime \
required may be diminished according to the
proportions of magnesium contained in the
ore. ~ In the case of an ore containing an ex-
Leptmnfﬂl y large proportion of magnesium,
due to 1ts eoutalmncr little or no free blhﬂa
the proportion of linte requjled may be re-
The proportion of |
carbon required is that which is required to
combine with the oxygen compounds com-
prised in-the ore. On electrosmelting such
a mixture the reduction of the ore liberates
iron, nickel, silicon, magnesium, and cal-
cium, the silicon forms with the metals a-

- ——

ferro-nickel silicud, the calcium and magne-
sium combine with any impurities such as
OXygen o oxXygon compounds or the like re-
maining in the mass and separate as a wlmr
The ferro - nickel silicid may be t fi,niam ni}
from time to time and is obfained in a sub-
stantially. pure state.

-
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The ferro-nickel mhcul obtained by my

nickoet Ht{‘Ll
added in order to reduce the nickel to the
desired  proportion, which may he

quent process, after which the silicon is elimi-
nated by bessemerizing, |

It is to be undorqtoud that in the practice
of My process ]mwstone may be used instead

of lime, or magnesia, (in the form of dolomite,
forex amplv ) orany other hasic compound, s

~an oxid of an alkaline earth metal may be
substituted as the equivalent of lime, lime

(or iimestone) being preferable to other com-

- pounds of this class hecause of its cheapness.

When I speak of “treating a compound

containing nickel or any othor specific ele-
1t will be understood that
I do not thereby exclude the idea of the com-
pounds containing other eclements besides

ment or clem(,ntb

the one or more speuﬁmlly stated. Like-

aone
~etther in the electrie furnace or as a subse-

process is chielly useful in the production of
For this purpose iron may be

e
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30 .

wise, when I 5pe&k of “‘ producing a nic kelsili-

cid or other specific product”’ it will be under-
stood that I do not thereby exclude theidea
- of producing at the same-time other products

90 |

than that specifically expressed. Depend-.

ing upon the presence or absence of other ele-

| ments in the original (,omipound than those
stated, we may e:xpect to find or not to find
‘a,g.ldltlonal substances 1n the product.

invention is applicable without variations
in the process to original materials of various
compositions and to obtain pmdmts corre-
spondlngly Varymﬂ'

The compounds referred to are e1ther
natural (ores) or artificial and may contain

The

‘100

other impurities than those Speclﬁcally men-

tioned.
The processes described in so far as they

‘relate to sulfids are included only generically

inthe claims of this part, specific claims them,-
for being presented In a divisional applica-

tion, Serml No. 341,991, Jned annnbu‘ 5,

1906
What 1 (,1&1111 18—

Treating a compound containing sulfur

mckel 1rol, 8111(_,011 and oxygen, by electro-

$In eltmﬂ' w1th lime zmd carbon a,nd additionsal

silica and fhuor -spar, to combine with all sul-

w105

170

i_1_'5'

fur; oxygen and other impurities, and to re-

COVer o (omp(mnd of iron, nickel and silicon,
and bessemerizing to burn out the silicon :md
leave's com pmmd of iron and nickel. -

2. Treating a compound, contmnmﬂ' nickel
ana silicon with oxygen, sulfur or other im-
purities, by electrosmelting 1t with a basic
cmnpound and carbon, in such proportions
as to combine with all oxyeen; sulfur, or other
1mpm ities, and produce o nickel silicid.

I‘matuw a coinpound containing nickel

*‘md silicon & amn:l impurities by ¢le (_,tm%meltmg
“with lime and carbon to produce a nickel sili-
cid, the Hime combining with the impurities.
S\ cating a mmpf;und contuumnw nu'k(.,l_

120
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~ silicate and impurities by., electrosmelting

. ferro-silicid.

10

with a basic compound and carbon, t6 pro-
duce a nickel silicid, the lime combining with
the 1mpurities. - -
5. Treating a compound containing iron,
nickel and silica, by electrosmelting 1t with
a basic compound and carbon, to produce a

6. Treaiing a compound containing nickel
and iron, by electrosmelting with a basic
compound, silica, and carbon, to produce a

burn out the silicon and form nickel-steel.
- 7. Treating a compound containing nickel
and silicon, by electrosmelting with a basic

compound and carbon, o produce a-nickel

| _ | witnesses.
ferro-nickel silicid, and bessemerizing to | '

3

silicid, and bessemerizing to burn out the
silicon and produce nickel. o
8. Treating a compound containing nickel

and silicon, by electrosmelting it with a basic

compound and carbon, to produce nickel
silicid, and introducing fluor-spar into the
molten product and bessemerizing to hurn

1 out the silicon and form nickel.

In witness whereof I have hereunto signed
my name 1n the presence of two subscribing

THOMAS L. WILLSON.

Witnesses:
EugENE G. MYERS, -
FrED WHITE. |

25



	Front Page
	Specification
	Claims

